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SECOND  PERIODIC  REPORT 

In  the  first  periodic  report,  we  described  a  new  family  of  fluoride 
glasses  based  on  indium  fluoride  and  called  BIZYT,  acronym  related  to  the 
five  component  composition  3aF2,  InFj,  ZnF2,  YF3  or  YbFj,  ThF4. 

These  glasses  are  of  special  interest  because  of  their  broad  trans¬ 
mission  range  from  0.2  pm  to  8  um  in  bulk  sample.  Drawn  into  fiber,  a  reaso¬ 
nable  transmission  could  be  estimated  in  the  5  ym  region  where  the  ZrF4 
based  fibers  are  opaque  due  to  multiphonon  absorption. 

This  report  is  relative  to  two  independent  investigations  : 

1.  the  study  of  the  corrosion  by  humidity  of  these  glasses  and  the  measurement 
of  the  molar  absorption  coefficient  of  OH 

2.  the  evolution  of  the  refractive  index  v/ith  the  chemical  composition  and 
versus  wavelength. 


First,  a  sample  of  polished  BIZYT  glass  has  beea- exposed  to  the 
atmosphere  of  the  lab  during  many  weeks  and  examined  time  to  time  ;  micros¬ 
copic  observation  of  the  surface  indicates  no  alteration  of  the  surface.  These 
glasses  are  very  stable  in  the  atmospheric  humidity  at  room  temperature. 

Then  parallelepiped  samples  have  been  treated  by  Ar  gas  carrying 
water  vapor  at  different  temperatures  around  Tg.  The  corrosion  occurs  slowly 
at  this  temperature  according  to  the  reaction  : 


MFx  glass  +  y  H2O  gas  -*■  MFx-yOHy  +  HF  gas 


The  evolved  HF  was  trapped  and  analysed  after -the  steam  treatment 


and  the  intensity  of  the  OH  peak  was  measured  for  different  steps  of  corrosion. 


Consequently,  the  relation  between  the  OH  concentration  measured  by  HF’. 
analysis  and  the  absorption  coefficient  at  2.9  ym  was  established. 

The  spectral  analysis  of  the  6.2  ym  region  indicates  also  that 
the  presence  of  water  molecule  is  much  less  important  in  BIZYT  glass  compared 


to  ZrF4  glass  treated  in  the  same  conditions. 
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REFRACTIVE  INDEX 


Finally,  using  the  Beer-Lambert  law,  the  molar  absorption  coeffi¬ 
cient  e  of  OH  at  2.9  ym  has  been  measured  for  the  glass  BIZYT  having  a 
Tg  =  324«  C  and  gives  the  vafue  e  =  24  I/mol/cm.  Note  that  for  Si02  based 
glasses,  e  is  in  the  range  80-180.  The  corresponding  attenuation  loss  introduced 
by  1  ppm  of  OH  in  the  2.9  ym  region  is  6  (dB/km/ppm)  =  7850  for  the  BIZYBT 
glass. 


The  second  part  of  the  report  is  related  to  the  evolution  of  the 
refractive  index  n.  First,  in  collaboration  with  A.  BRUCE  from  A  T  6  T,  the 
variation  of  n  versus  A  and  the  corresponding  material  dispersion  have  been 
measured.  The  zero  material  dispersion  is  located  close  to  1.7  ym.  For 

these  measurements  shown  on  figures  1  and  2,  a  sample  of  few  cubic  centimeters 
volume  with  good  optical  quality  has  been  prepared. 


Figure  1  :  Refractive  index  versus  A  for  BIZYbT 
glass. 

Coll.  A.  Bruce,  AT&T, 


Figure  2  :  Material  dispersion  versus 
A  for  BIZYbT  glass.  Coll.  A.  Bruce. 


The  BIZYT  glass  can  be  easily  doped  by  LiF  or  PbF2  which  has 
been  used  for  changing  the  refractive  index  in  order  to  select  two  glasses  sui¬ 
table  for  a  core-clad  structure. 


The  figure  3  represents  the  variation  of  n  with  the  molar  fraction 
of  LiF  or  PbF2  in  the  glass  BI2YT.  It  must  be  noted  that  the  tendency  towards 
crystallization  increases  with  the  doping  contents  and  becomes  very  severe 
after  5  %.  The  compromise  to  obtain  optical  quality  glasses  with  different 
n  values  will  be  probably  to  combine  both  glasses. 


Figure  3  :  Variation  of  refractive 
index  versus  \  LiF  or 
PbF2  content  in  the  glass. 


X 

We  now  focussed  our  attention  on  this  important  problem  which 
consists  in  keeping  the  position  of  the  IR  edge  and  the  resistance  to  devitrifi¬ 
cation  when  additional  fluoride  favorable  to  n  variation  is  introduced  in  the 
glass. 

The  next  report  will  also  mention  our  first  attempts  in  preform 
tube  preparation. 


